07-21-' 05 21:06 FROM-TUNG & ASSOCIATES 



12485404035 



T-346 P03/25 U- 



U. S.S.N. 10/809, 974 

SPECIFICATION AMENDMENTS 

Please replace paragraph 0018 with the following rewritten 
paragraph: 

0018 The h.igh-K gate dielectric .MB is preferably former] of 

metal oxides, metal silicates, metal nitrides, transition meta 1 - 
oxides, transition metal silicates, metal alumj nates, and 
trans it. ion metal nitrides, or combinations Lhcrool. Preferably 
the dielectric constant of the gate dielectric layer 14B is 
greater than about 3.9. Exemplary preferred high-K gate 
dielectric materials include hafnium oxide (HIO2) , aluminum oxide 
(AJL2O3) , titanium oxide (TiOa), tantalum oxide (Ta^O*) ) , zirconium 
oxide (ZrO^) , lanthanum oxide (ha^Os) , cerium oxide (CeOg) , 
bismuth silicate (Bi^Si^O^), tungsten oxide (Wo3) , yttrium oxide 
(Y2O3) , lanthanum aluminate (LaAlO-O , barium strontium titanate 
(Ba K Sr x Ti03) , strontium titanate (SrTi.0 : j) , lead zirconate 
(PbKrC) 3 ) , PST, PKN, P7.T, PMN, or combinations thereof. The gate 
dielectric material may be amorphous, po 1 y c r y 3 1 a 1 1 i ne^ -i-M-<^on , 
crystalline, or combinations the'reof. 
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Hease replace paragraph 0020 with the following rewritten 
paragraph : 

002 0 Tt w.i.1.1 be appreciated that the thickness of the high- 

K qat dielectric layer 14B will vary depending on the equivalent 
oxide Lhickncsa (EOT) desired, for example antldJJ EOT of 
between nboi.it 5 Angstroms and 50 Angstroms. li'or example, the? 
gale dielectric layer may vary between about 4 0 Angstroms and 
about 100 Angstroms. 

mease replace paragraph 0021 with the following rewritten 
paragraph : 

0021 Referring to Figure 1C, following formation of the 

high-K gate dielectric layer 14B, an overlying buffer layer 16 
is formed over the high-K gate dielectric layer- The buffer- 
layer 16 preferably has a dielectric constant of greater than 
about 3.9 and preferably has little or no I L t J J reactivity (bond 
forming read ions) with the high-K dielectric layer or the 
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subsequently formed overl.yi.ng gate electrode. Preferably, the 
equivalent oxide thickness (EOT) for the buffer layer is less 
than the EOT of Lhc high-K dielectric layer. The buffer layer is 
preferably doped with nitrogen, a metal or a semiconductor. 

Please replace paragraph 0024 with the following rewritten 
paragraph : 

0024 For example, exemplary buffer layer materials include 

aluminum oxide (e.g., Al^O.?) , aluminum silicate (e.g., AlSi x O Y ) , 
or AlSi x 0 y N 7 . for a PMOS gate structure and hafnium oxide (e.g., 
Hi'Oa) , [ nil 1 hafnium silicate (e.g., HfSi x O Y| or II£Si x O y N r .) for an 
NMOS device. ft will be appreciated that the same buffer layer 
material may be included for both NMOS and PMOS devices, for 
example if a Si -metal bond formed at the buffer layer/gate 
electrode interface falls about midrange within an N or P doped 
polysi .licon forbidden energy bandgap (E g ) . 

Please replace paragraph 0029 with the following rewritten 
paragraph; 
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0029 Following the gale eLching process, plasma treatment 
processes with plasma source gases such as hydrogen, oxygen, 
nitrogen, ammonia, and mixtures thereof may be carried out 
including annealing treatments including one or more of t.he same 
preferred gases to form an annealing ambient. Referring to 
Kigure IF, conventional processes such as ion implantation to 
form source/drain doped regions (not shown) and form oxide 
and/or nitride offset liners e.g., 22A and/or oifscL spacers 
e.g., 22B are carried out to complete the formation of Lhc 
MOSFET devico. 

Please replace paragraph 0030 with the following rewritten 
paragraph: 

0030 Thus, a gate structure and method for forming the same 
has been presented to improve an electrical performance of a 
high-K gate dielectric. For example, Lhc buffer layer formed on 
the top portion of the high-K gate dielectric according to 
preferred embodiments accomplishes several beneficial functions 
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including avoiding Fermi-level pinning at. a high-K gate/gate 
electrode interlace, for example caused by the formation of 
interlace inctai-Si bonds- Ttie bullcr layer is preferably doped 
with a dopant type and level to reduce a Voltage threshold (V u .) 
shift compared to the absence of the buffer layer. Preferably, 
the buffer dielectric layer dopant type and dopant level reduces 
Voltage threshold (V r .n) ahilt to less than about half of the 
forbidden energy bandqap (Eg) at the gate electrode/doped buffer 
dielectric interface, For example, in an exemplary 
implementation, silicon (polysilicon) has a forbidden energy 
bandqap (£ q ) of about 1.12 eV, where the buffer layer reduces the 
Voltage threshold shift to less than half that amount (e.g., 
Eq/?.)r even more preferably less than about one quarter of that 
amount . 
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